The study examined marine invertebrates (polychaetes, amphipods, decapods and molluscs) living in Goseong-gun, Gangwon-do. The study selected regions among the Goseong-gun waters including a high level of marine invertebrate diversity, and 4 sessions were conducted between March and September of 2010. As a result, 154 species of 68 families of marine invertebrates were observed, and the figure also included 11 unrecorded Korean species. The 154 marine invertebrates species observed in this study was added to the 188 species which were recorded in taxa encyclopedia to have been collected in Goseong-gun, thereby leading to 311 species of 99 families of marine invertebrates (polychaetes, amphipods, decapods and molluscs) living in Goseong-gun to be included in the inventory created.
Introduction
The northern Gangwon-do waters is heavily influenced by the North Korean cold current, and the site displays significant difference in terms of marine organisms when compared to that of the southern, western and eastern waters, which are influenced primarily by the Kuroshio current. Studies on the marine invertebrate fauna of Goseong-gun, Gangwon-do included only record in an encyclopedia based on findings of a private study, signifying that systematic studies on the region's marine invertebrate fauna have not been conducted. Therefore, this study examined the marine invertebrates (polychaetes, amphipods, decapods, and molluscs) of the Oho-ri, Jugwang-myeon coastal region, which has optimal conditions for various marine organisms as a result of its geological advantages, such as smooth tidal currents and widely developed uninhabited island, sea valleys, rock and sand dunes. Furthermore, the study organized species observed in the study and those recorded in past field records to create a species list of the marine invertebrates (polychaetes, amphipods, decapods, and molluscs) of the Goseong-gun, Gangwon-do region.
Materials and Methods
This study selected 5 subtidal zones, 1 intertidal zone and 1 port, which were expected to provide habitat for a wide range of sessile organism, and observed the study sites over 4 sessions between March and September of 2010 (Table 1 , Fig. 1 ). In the case of subtidal zone, the researcher scubadived and the intertidal zone, sessile organisms were collected for individual identification using a chisel, and individuals caught in the nets of fishing vessels of nearby port were also collected. The collected individuals were fixed in 70% ethanol or 10% formalin and were moved to the Specimen production facility of the National Institute of Biological Resources to be made into immersion specimen. For species identification, documents by Choi, 1992; Choi et al., 1999; Coan et al., 2000; Okutani, 2000; Min et al., 2004 were used for molluscs, Hartman, 1939; Imajima and Hartman 1964; Imajima, 1972; 1997; Paik, 1989; Barnich and Fiege, 2000; for polychaetes, Mayer, 1903 Arimoto, 1976; Barnard and Karaman, 1983; 1991; Hirayama, 1985; 1986; Kim, 1991; Lee and Lee, 1993; Coleman, 1994; Lee and Eun, 2002; Kim et. al., 2005; Lim and Park, 2006; Kim, 2008; Kim and Lee, 2009; Kim and Min, 2010 for amphipods and Kim, 1973; Sakai, 1976; Kim, 1977; Cha et al., 2001; Kim and Son, 2006 for decapods, and the identified specimen were registered into the National Institute of Biological Resource Management System before being stored in the Specimen Storage Facility of the National Institute of Biological Resources. Taxa classification system used was the same system used by the National Institute of Biological Resource Management System, and the taxa list was organized in alphabetical order.
Results
Habitat traits of each study site Sites 1 to 5 are subtidal zone habitats (between 8.6 and 24m) and are characterized by sea cliffs, valleys, artificial reef, sand dunes between valleys and rocky lands. Site 6 is a rocky intertidal zone region, and is characterized by low tidal difference and constant influx of sea water, as a distinct East Sea trait. In site 7, the marine invertebrates caught in the nets of fishermen working in Oho Port were examined.
Characteristics of the invertebrate fauna
Observed species: This study observed a total of 68 families and 154 species of invertebrates (polychaetes, amphipods, decapods, and molluscs). The species composition of the taxa include 10 families and 20 species of the Polychaetes, 18 families and 46 species of the amphipods, 13 families and 28 species of the decapods and 27 families and 60 species of molluscs, signifying the highest species diversity in molluscs (Table 2) . Furthermore, a total of 11 unrecorded candidate species, including 4 species of the polychaeta, 5 species of the amphipoda and 2 species of the decapoda were observed in this study (Table  3 , Fig. 2 ).
Species list:
The 154 species of 68 families of invertebrates (polychaetes, amphipods, decapods, and molluscs) observed in this study was added to the 188 species of 62 families which were recorded in taxa encyclopedia to have been collected in Goseong-gun, thereby leading to 311 species of 99 families of marine invertebrates (polychaetes, amphipods, decapods, and molluscs) living in Goseong-gun to be included in the inventory created. In the species list, unrecorded candidate species were marked with an asterisk (*). 
Species list
Phylum Annelida 환형동물문 Class Polychaeta 다모강 Order Aciculata Family Arabellidae 홍점갯지렁이과 1. Arabella iricolor 홍점갯지렁이 Materal examined: 1 ind., 2010-3-24, St.3; 2 inds., 2010-03-24, St.5; 1 ind., 2010-06-23, St.3; 1 ind., 2010-06-24, St.2; 1 ind., 2010-07-21, St.3; 3 inds., 2010 -9-16, St.2. Literature: Paik 1989 ., Geojin-ri.
Family Eunicidae 털갯지렁이과 2. Eunice mucronata 가시털갯지렁이 Materal examined: 1 ind., 2010-03-23, St.2; 1 ind., 2010-06-25, St.2; 3 inds., 2010-07-21, St.5; 1 ind., ,2010-09-14, St.2; 1 ind., 2010-09-16 , St.2. Family Euphrosinidae 갈구리갯지렁이과 3. Euphrosine superba 등갈구리갯지렁이 Materal examined: 1 ind., 2010-03-23, St.1.; 1 ind., 2010-06-24, St.4; 1 ind., 2010-09-14, St.2; 4 inds., 2010-09-16 , 2010-06-23, St.2; 6 inds., 2010-06-23, St.3; 1 inds., 2010-06-24, St.2; 1 ind., 2010-06-24, St.3; 2 inds. 2010-06-24, St.4; 2 ind., 2010-06-24, St.5; 15 inds., 2010-06-25, St.2; 10 inds., 2010-07-21, St.2; 1 ind. 2010-07-21, St.3; 3 inds., 2010-07-21, St.5; 3 inds., 2010-07-22, St.1; 1 ind., 2010-07-22, St.2; 3 ind., 2010-09-14, St.1; 12 inds., 2010-09-14, St.2; 1 ind., 2010-09-14, St.3; 4 inds., 2010-09-15, St.2; 10 inds., 2010-09-15, St.3; 13 inds., 2010-09-16, St.2; 3 inds., 2010-09-16, St.4 , 2010-06-22, St.1; 12 inds., 2010-06-23, St.3; 30 inds., 2010-06-24, St.3; 78 inds., 2010-06-24, St.4; 1 ind., 2010-07-21, St.1; 5 inds., 2010-07-22, St.3; 20 inds., 2010-09-14, St.2. 28. Caprella brevirostris 가시다리바다대벌레 Material examined: 88 inds., 2010-03-23, St.1; 1 ind., 2010 -03-24, St.6. 1 ind., 2010 4 inds., 2010-07-21 , 2010-03-23, St.1; 9 inds., 2010-03-23, St.2; 1 ind., 2010-06-22, St.1; 8 inds., 2010-06-24, St.3; 9 inds., 2010-06-24, St.4; 1 ind., 2010-07-21, St.2; 20 inds., 2010-07-22, St.3; 20 inds., 2010-09-14 Family Glycymerididae 밤색무늬조개과 114. Glycymeris (Glycymeris) aspersa 밤색무늬조개 Material examined: Min et al. 2004, 389p., Geojin-ri. 115. Glycymeris (Glycymeris) imperialis 아랑줄조개 Literature: Min et al. 2004, 391p., Daejin-ri. 116. Glycymeris (Glycymeris) yessoensis 북방밤색무늬조개 Literature: Min et al. 2004, 391p ., Geojin-ri, Gonghyeonjin-ri. Min et al. 2004, 449p ., Geojin-ri.
Family Thyasiridae 말발조개과 159. Axinopsida subquqdrata 꼬마말발조개 Literature: Min et al. 2004, 217p ., Geojin-ri.
Family Unglulinidae 돌살이조개과 160. Cycladicama semiasperoides 노랑돌살이조개 Literature: Min et al. 2004, 421p ., Geojin-ri.
Family Veneridae 백합과 161. Callithaca adamsi 아담스백합 Literature: Min et al. 2004, 461p., Daejin-ri, Geojin-ri. 162. Callista (Ezocallista) brevisiphonata 주름백합 Literature: Min et al. 2004, 463p ., Daejin-ri, Geojin-ri, Oho-ri, Ayajin-ri. Family Pandoridae 납작조개 과 171. Cardiomya (Cardiomya) behringgenis behringgenis 코쟁이국자조개개 Literature: Min et al. 2004, 491p., Daejin-ri. 172. Heteroclidus pulchellus 움푹등남작조개 Literature: Min et al. 2004, 489p., Geojin-ri, Gonghyeonjin-ri. 173. Pandora wardiana 납작조개 Literature: Min et al. 2004, 487p., Daejin-ri. Family Thraciidae 도기조개 과 174. Eximiothracia concinna 아기도기조개 Literature: Min et al. 2004, 485p., Gonghyeonjin-ri. 175. Thracia itoi 불룩도기조개 Literature: Min et al. 2004, 485p., Daejin-ri. 176. Thracia kakumana 고운도기조개 Literature: Min et al. 2004, 485p ., Geojin-ri.
Order Mytilooida 홍합목
Family Myyilidae 홍합과 177. Crenomytilus grayanus 동해담치 Literature: Min et al. 2004, 375p., Gonghyeonjin-ri. 178. Dacrydium vitreum 북방꼬마담치 Literature: Min et al. 2004, 383p., Daejin-ri. 179. Musculus corrugates 납작계란담치 Literature: Min et al. 2004, 381p., Daejin-ri. 180 . Musculus cupreus 작은계란담치 Literature: Min et al. 2004, 381p., Geojin-ri, Daejin-ri. 181. Modiolus (Modiolus) kurilensis 털담치 Literature: Min et al. 2004, 377p ., Ayajin-ri, Gonghyeonjin-ri.
182. Musculus (Musculus) koreanus 납작치마담치 Literature: Min et al. 2004, 381p ., Geojin-ri, Daejin-ri. 225. Velutina (Velutella) plicatilis 큰입배고둥 Literature: Min et al. 2004, 169p., Daejin-ri. 226 . Velutina pusio 큰입배고둥붙이 Material examined: 2 inds., 2010-06-24, St.2. Literature: Min et al. 2004, 169p., Daejin-ri. Family Littorinidae 총알고둥과 227. Neritrema sitkana 큰총알고둥 Material examined: 6 inds., 2010-03-23, St.6; 12 inds., 2010-03-24, St.3. 228. Temanella turrita 방울고둥 Literature: Min et al. 2004, 135p ., Daejin-ri, Gonghyeonjin-ri.
Family Naticidae 구슬우렁이과 229. Glossaulax didyma 큰구슬우렁이 Material examined: 1 ind., 2010-03-23, St.1.
Bulbus falavus falavus
얇은갈색구슬우렁이 Literature: Min et al. 2004, 171p., Daejin-ri, Geojin-ri, Ayajin-ri. 231. Cryptonatica (Cryptonatica) clausa 회색구슬우렁이 Literature: Min et al. 2004, 177p., Daejin-ri, Geojin-ri, Ayajin-ri. 232 . Cryptonatica (Sulconatica) hirasei 예쁜띠줄구슬우렁이 Literature: Min et al. 2004, 179p., Geojin-ri, Ayajin-ri. 233. Cryptonatica (Sulconatica) janthostomoides 돌구슬우렁이 Literature: Min et al. 2004, 179p., Ayajin-ri, Gonghyeonjin-ri. 234 . Cryptonatica (Cryptonatica) ranzii 흐린띠구슬우렁이 Literature: Min et al. 2004, 177p., Daejin-ri, Geojin-ri. 235 . Cryptonatica (Cryptonatica) russa 빨강구슬우렁이 Literature: Min et al. 2004, 177p., Daejin-ri, Geojin-ri. 236 . Cryptonatica (Cryptonatica) wakkanaiensis 큰돌우렁이 Literature: Min et al. 2004, 177p., Daejin-ri. 237 . Cryptonatica (Cryptonatica) zenryumaruae 뾰족탑구슬우렁이 Literature: Min et al. 2004, 177p., Daejin-ri. 238 . Glossaulax didyma ampla 높은탑큰구슬우렁이 Literature: Min et al. 2004, 173p., Gonghyeonjin-ri. 239. Lunatia plicispira 젖빛구슬우렁이 Literature: Min et al. 2004, 171p., Daejin-ri, Gonghyeonjin-ri. Order Neogastropoda 신복족목 Family Buccinidae 물레고둥과 240. Buccinum bayani 고운띠물레고둥 Literature: Min et al. 2004, 233p., Daejin-ri, Geojin-ri. 241. Buccinum middendolffi 미텐도르프물레고둥 Literature: Min et al. 2004, 231p., Geojin-ri. 242 . Buccinum oedematum 주름물레고둥 Literature: Min et al. 2004, 233p., Daejin-ri. 243 . Buccinum opisoplectum 잘록외줄물레고둥 Literature: Min et al. 2004, 231p., Daejin-ri, Geojin-ri, Gonghyeonjin-ri. 244 . Buccinum ochotensis ochotensis 오호츠크물레고둥 Literature: Min et al. 2004, 231p., Daejin-ri, Geojin-ri. 245. Buccinum rossicum 러시아물레고둥 Literature: Min et al. 2004, 235p., Geojin-ri, Ayajin-ri. 246 . Buccinum plectrum 굵은빗줄물레고둥 Literature: Min et al. 2004, 233p., Geojin-ri. 247 . Buccinum tsubai 깊은골물레고둥 Literature: Min et al. 2004, 235p., Geojin-ri, Ayajin-ri. 248. Buccinum kushiroensis 깊은골둥근물레고둥 Literature: Min et al. 2004, 235p., Geojin-ri, Ayajin-ri. 249. Buccinum zelotes 잔고리물레고둥 Literature: Min et al. 2004, 231p., Geojin-ri. 250 . Buccinum opisoplectum 세고리물레고둥 Material examined: 1 ind., -03-24, St.7. Literature: Choe et al. 1999 Min et al. 2004, 231p., Geojin-ri. 251. Lussivolutopsius emphaticus 명주실타래물레고둥 Literture: Min et al. 2004, 231p., Geojin-ri; Min et al. 2004, 219p., Daejin-ri, Geojin-ri. 252 . Colus (Colus) esychus 황색잔주름고둥 Literature: Min et al. 2004, 221p., Geojin-ri, Ayajin-ri. 253 . Lussivoltopsius filosus ochotensis 높은탑물레고둥 Literature: Min et al. 2004, 219p., Daejin-ri. 254 . Habevolutopsius hirasei 좁은입물레고둥 Literature: Min et al. 2004, 219p., Daejin-ri. 255 . Neptunea arthritica 관절매물고둥 Material examined: 1 ind., 2010-03-23, St.2; 1 ind., 2010-03-24, St.3; 4 inds., 2010-03-24, St.6; 2 inds., 2010 -06-24, St.5. Literature: Choe 1992 Choe et al. 1999, 79p ., Ayajin-ri; Min et al. 2004, 225p., Geojin-ri, Daejin-ri. 256 . Neptunea cumingi 갈색띠매물고둥 Material examined: 1 ind., 2010-03-24, St.6. Literature: Choe 1992, 384p., Ayajin-ri; Choe et al. 1999, 80p., Ayajin-ri. 257. Neptunea (Neptunea) lamellose 잔띠매물고둥 Literature: Min et al. 2004, 223p., Daejin-ri. 258. Neptunea (Neptunea) elegantula 굵은고리매물고둥 Literature: Min et al. 2004, 225p., Geojin-ri, Daejin-ri. 259. Neptunea (Neptunea) constricta 명주매물고둥 Literature: Min et al. 2004, 223p., Daejin-ri. 260 . Neptunea (Neptunea) lyrata 북해도매물고둥 Literature: Min et al. 2004, 225p., Daejin-ri. 261. Neptunea (Neptunea) polycostata 북방매물고둥 Literature: Min et al. 2004, 221p., Daejin-ri. 262. Neptunea (Neptunea) intersculpta 조각매물고둥 Literature: Min et al. 2004, 223p., Daejin-ri. 263. Plicifusus (Plicifusus) aurantius 방추물레고둥 Literature: Min et al. 2004, 221p., Daejin-ri, Geojin-ri. 264. Plicifusus (Plicifusus) croceus 높은탑방추물레고둥 Literature: Min et al. 2004, 221p ., Geojin-ri, Ayajin-ri.
265. Plicifusus (Helicofusus) minor 녹갈색매꾼이고둥 Literature: Min et al. 2004, 221p., Geojin-ri. 266 . Plicifusus (Plicifusus) scissuratus 보라세로주름고둥 Literature: Min et al. 2004, 221p., Daejin-ri, Geojin-ri, Ayajin-ri. 267. Plicifusus (Plicifusus) rhyssus 어깨방추물레고둥 Literature: Min et al. 2004, 221p., Geojin-ri. 268. Reticubuccinum acutispiratum 뾰족물레고둥 Literature: Min et al. 2004, 235p ., Daejin-ri, Ayajin-ri, Gonghyeonjin-ri, Geojin-ri.
269. Retimohnia frielei 입비뚤이주름고둥 Literature: Min et al. 2004, 219p., Geojin-ri, Daejin-ri. 270 . Retimohnia vernalis 작은녹색매끈이고둥 Literature: Min et al. 2004, 221p., Daejin-ri. 271. Volutharpa ampullacea limnaeformis 얇은수랑 Literature: Min et al. 2004, 237p., DAejin-ri. 272 . Searlesia fuscolabiata 긴뿔매물고둥 Material examined: 4 inds., 2010-09-14, St.1.
Pseudoliomesus ooides ooides
구슬고둥 Literature: Min et al. 2004, 219p ., Geojin-ri, Daejin-ri, Gonghyeonjin-ri.
Family Muricidae 뿔소라과 274. Boreotrophon candelabrum 지느러미뿔고둥 Literature: Min et al. 2004, 209p., Daejin-ri. 275. Boreotrophon cymatus 갈색입지느러미뿔고둥 Literature: Min et al. 2004, 209p., Daejin-ri, Geojin-ri. 276 . Boreotrophon pacificus 지느러미둥근뿔고둥 Literature: Min et al. 2004, 209p., Daejin-ri. 277 . Boreotrophon paucicostatus 넓은지느러미뿔고둥 Literature: Min et al. 2004, 207p ., Daejin-ri, Geojin-ri, Gonghyeonjin-ri. 281. Volutopsius middendorffi middendorffi 넓은입물레고둥 Literature: Min et al. 2004, 219p., Daejin-ri, Geojin-ri. 282. Nipponotrophon scitulus 격자무늬작은고둥 Literature: Min et al. 2004, 209p., Geojin-ri. 283 . Nucella freycineti 팽이옆주름고둥 Material examined: 2 inds., 2010-03-23, St.6. Literature: Choe 1992, 362p., Bongpyeong-ri (Hwajinpo), Min et al. 2004, 215p ., Gonghyeonjin-ri. Min et al. 2004, 81p., Daejin-ri, Geojin-ri. 296 . Problacmaea sybaritica 분홍햇살꼬마삿갓조개 Literature: Min et al. 2004, 81p., Daejin-ri. Family Lepetidae 무새흰삿갓조개과 297. Lepeta kuragiensis 잔줄무늬무새흰삿갓조개 Literature: Min et al. 2004, 77p., Daejin-ri. 298. Lepeta caeca pacifica 줄무늬무새흰삿갓조개 Literature: Min et al. 2004, 77p., Daejin-ri, Geojin-ri, Gonghyeonjin-ri. 299. Limalepeta lima 무새흰삿갓조개 Literature: Min et al. 2004, 77p., Daejin- Min et al. 2004, 75p., Geojin-ri, Daejin-ri. 307. Ischnochiton (Ischnochiton) hakodadensis 굵은줄연두군부 Literature: Min et al. 2004, 71p., Geojin-ri. 308. Lepidozona (Tripoplax) aalbrechtii 북방줄군부 Literature: Min et al. 2004, 71p., Geojin-ri, Daejin-ri. 309. Lepidozona (Tripoplax) andrijaschevi 거친무늬줄군부 Literature: Min et al. 2004, 71p., Geojin-ri, Daejin-ri. 310 . Tonicella squamigera 북방꼬마군부 Literature: Min et al. 2004, 71p., Geojin-ri, Daejin-ri. 311. Tonicella zotini 붉은반점북방작은군부 Literature: Min et al. 2004, 71p ., Geojin-ri, Daejin-ri.
Nucella lamellosa

Discussion
This study was the first study to examine the marine invertebrate fauna of the Goseong-gun, Gangwon-do region, where effective underwater research has not been possible for a very long time for military reasons. It is expected that the invertebrate fauna observed and examined by this study will be used as basic data for future studies on the effect of climate changes and low water temperature on the East Sea coast fauna. Furthermore, a total of 11 unrecorded candidate species, including 4 species of the polychaeta, 5 species of the amphipoda and 2 species of the decapoda were observed in this study (Table 3, Fig. 2 ). The habitat of the 11 unrecorded candidate species included primarily between rocks of the subtidal zone or basal part of sessile organisms. While past subtidal zone collection methods of using grabs, dredges and light traps were not easy to use in complicated rocky terrain, this study enabled collection in new habitats by incorporating scuba-diving. As a result, a number of unrecorded candidate species of Korea were able to be found.
